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On the 1% January 2015 the SAE Industry Technologies Consortia (SAE ITC) acquired the ADS Aerospace Standards, previously
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SAE ITC Standards are published as part of the series of SAE ITC Aerospace Industry Standards, and where appropriate, additional
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negligent or not) of whatsoever nature, or in connection with the preparation of the Standards or any part thereof. These
responsibilities are those of the user or Design Authority. Users of SAE ITC Standards agree that any such liability on the part of the
SAE ITC is excluded to the maximum extent permitted by law. SAE ITC Standards may be changed from time to time, and both
users and manufacturers of these parts should ensure they are in possession of the latest issue of the Standards and supporting
documentation before adoption or the commencement of production.

It is recommended that Technical Specification TS260, Metallic Materials List of Alternative Material Standards, be consulted prior
to manufacture of SAE ITC products.

Each Standard is a facsimile or electronic reproduction of a master drawing and, therefore, any outline view scales stated are not
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1 Scope

1.1 This RS defines the requirements for wire locking and safety cable practices. For the
recommended size and location of locking wire holes in bolts, screws and nuts refer to RS704.

1.2 Itis important to note that correctly tightened threaded fasteners are stretched, and in this
condition all fasteners are virtually self-locked. The wire locking or safety cable practices herein have to
perform their duty if the fastener end load is reduced or lost for any reason.

PRINTED IN ENGLAND

1.3  Normally, wire to DTD189A shall be used. Alternative materials to DTD189A are specified on
AS44725. Wire to DTD5087 shall only be used where high temperature applications necessitate or
where, for safety reasons it is considered desirable to use only one type of wire throughout an equipment
or installation as the wire materials are not interchangeable.

2 Definition

2.1 Wire locking is the method of securing together two or more items with a wire or cable, which shall
be fitted in such a manner, that any tendency for an item to loosen will be counteracted and prevented by
the wire locking.

2.2 Locking wire consists of a single wire strand. (For wire locking practice see Para 3).

2.3  Safety cable, which is supplied with integral end fitting, is constructed from multi-strand cable as

follows (For safety cable practice see Para 4). A separate ferrule of appropriate size is supplied for each
cable.

REVISION SEPTEMBER 2004

2.3.1 0,58mm diameter cable is a strand of wires having 1x7 construction, consisting of a layer of six
wires laid around a centre core in a left or right hand direction.

ISSUED IN ACCORDANCE WITH THE TERMS OF THE
FORWORD TO SBAC AEROSPACE INDUSTRY STANDARDS

2.3.2 0,89mm diameter cable is three strands of wires having 3x7 construction, laid together without a
core in a right hand direction. Each strand consists of a layer of six wires laid around a centre core in a

E | left hand direction.

~

ﬁ 3 Wire locking Practice

o

& | 3.1 Ensure all connections have been correctly tightened before locking. Cables, wires and similar

« | items that are connected by adjustable end fittings, turnbuckles etc. must be correctly tensioned; ensure

; that all threads are safely engaged and lock nuts are tight before wire locking. -

@ S

g 3.2  Locking wire shall not be re-used and shall be renewed whenever disturbed. g
=}

7] ]

@ | 3.2.1 Two methods of fitting locking wire are illustrated: 2

& a) The single strand method w

= b) The double twist method g

. | -
<

2 3.2.2 The single wire method may be used where appropriate, such as in a closely spaced, close é

2 geometrical pattern (triangle, square, rectangle, circle) on items in electrical systems, and in such cases o

O | the single wire shall be limited to the pattern or group of similar items (see figure 3). <
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3.2.3 The maximum number of items to be wire locked together in a series by the single strand method
shall be determined by the number of items that can be wire locked by a 600mm iength of wire.

3.2.4 In the double twist method, one piece of wire is threaded through the locking wire hole to
approximately mid-length of the wire; the two strands so formed being twisted together. One twist is
being defined as produced by twisting the wires through an arc of 180° and is equivalent to half of a
complete turn. For items with holes drilled across the corners, see figure 1, and for holes drilled
diametrically, see figs 2,4,5,6,7,8,and 9 and clauses 3.2.12 to 3.2.14 inclusive.

PRINTED IN ENGLAND

3.2.5 Three items shall be the maximum number in a series to be locked together by the double twist

method.
g 3.2.6 Wire shall be pulled taut while being twisted and the number of twists (per 25mm) for each
- g g | material and diameter is given in Table 1.

1

43 TABLE 1

;’l—’l é Lockwire Number of twists

E g Spec Dia (mm) Per 25mm -

w (=]

%% DTD 189 A 0.5 10 to 13 %

go 0.8 6 to 12 g

g8 05 5t07 £

zp DTD 5087 &

% 9 0.8 4t06 5

2 § 2
¢

3.2.7 Caution shall be exercised during the twisting operation to keep the wire taut without over-
stressing or allowing it to become nicked, kinked, or otherwise mutilated, except that abrasions normally
caused by commercially available pliers shall be acceptable.

3.2.8 Locking wire shall not be installed in such a manner as to cause the wire to be subjected to, or to
cause, chafing and fatigue through vibration or additional tension other than the tension imposed on the
wire to prevent loosening of the items being locked.

3.2.9 Wire locking of flexibly mounted components or assemblies shall be so arranged that neither the
characteristics of the mounting or the efficiency of the locking is impaired in operation.

3.2.10 Lengths of wire between points of attachment shall be kept to a minimum and not be greater than
80mm. There shall be a minimum clearance between unsupported lengths of locking wire and moving
parts of 15mm.

3.2.11 In adjacent items, the line of approach of the locking wire shall be as close as possible tangential
to the parts being locked and the locking wire shall,be installed in such a manner that the strand through
the hole will have a tendency to tighten the item being locked. Care should be taken to differentiate
between items with left and right-hand threads.
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3.2.12 The locking wire shall be inserted through the hole in the first item and bent round the head of the
item. The direction of wrap and twist of strands shall be such that the loop around the item comes under
the strand protruding from the hole, so that the loop will stay down and will not tend to slip up and leave a
slack loop. Refer to figures 1 to 8.

3.2.13 Twist the strands while taut until the twisted part is just short of the hole in the next unit to be
locked. The twisted portion should be within approximately 3mm of the hole in either item.

3.2.14 Insert the uppermost strand through the hole in the second item and follow the procedure in
para 3.2.12 above. If there are more than two items in the series, repeat the above procedure. After
wiring the last item,continue twisting the wires to form a pigtail of a minimum of three twists and cut off
the excess wire.

PRINTED IN ENGLAND

3.2.15 When cutting the ends after wire locking, all loose ends shall be captured and disposed of safely.
Under no circumstances shall ends be cut in a manner that they can present Foreign Object Damage to
any other equipment.

3.2.16 Cutting of lockwire ends shall not be conducted in the area of a component assembly where there
is any probability of unretrievable cut ends entering unassembled or patially assembled components.

| 3.2.17 Bend the pigtail in toward the unit in such a manner as to prevent it becoming a snag and where
possible tucking it under another wire to eliminate sharp metal spikes and so minimise hazard from
electrical discharge. This is especially important near fuel tanks and any regions needing frequent
inspection.

3.2.18 Where an anchor lug is used, the wiring shall commence at the lug, which shall be aligned with
the wire in such a manner that there is no tendency to impart radial movement to the lug. Refer to
figures 16 and 17.

ISSUED IN ACCORDANCE WITH THE TERMS OF THE
FORWORD TO SBAC AEROSPACE INDUSTRY STANDARDS

REVISION SEPTEMBER 2001

3.2.19 Where the wire traverses the body of the item to be locked, the angle of approach of the wire to
the longitudinal axis of the item shall not be less than 45°, turnbuckles excepted. Refer to figure 11.

3.2.20 Where a pipe adapter is used, the pipe union nut shall be wire locked to the component, not to
the adaptor. Refer to figure 14. Adjacent union nuts may be locked together. The same wire shall not
lock more than two union nuts.

3.2.21 The use of lead seals attached to locking wire is prohibited in future design work on aerospace
vehicles and items of equipment used in aerospace vehicles.

3.2.22 Particular care shall be taken when locking is associated with possible movement in two planes.
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RIGHT HAND THREADS ARE ILLUSTRATED

& /

FIG. 1O

PIPE ‘COUPLING WIRE SINGLE LOCKING WIRE

.Q..
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FIG. 1}

PIPE COUFLING WITH DOUBLE TWIST LOCKING WIRE

REVISION SEPTEMBER 2001

FIG.I2
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